1. Introduction
===============

Functional dyspepsia (FD) is a pathological condition characterized by chronic or recurrent gastrointestinal symptoms, such as abdominal fullness, epigastric pain, or early satiation without evidence of structural organic lesions upon evaluation by esophagogastroduodenoscopy.^\[[@R1]\]^ The global prevalence of FD ranges from 11.5% to 29.2%.^\[[@R2],[@R3]\]^ The pathophysiological mechanisms underlying FD remain unclear.^\[[@R4],[@R5]\]^ Currently, pharmacotherapies including antisecretory agents, prokinetics, and proton pump inhibitors are used to treat FD; however, due to the unsatisfactory results of conservative treatments, many patients are seeking alternative and complementary medicines such as herbal medicine.^\[[@R6]\]^

*Yukgunja-tang* (YGT), which is called *Liu Jun Zi Tang* in China and *Rikkunshito* in Kampo medicine, is a herbal medicine consisting of the following 8 crude drugs: *Atractylodes japonica*, *Pinellia ternata*, *Ziziphus jujuba*, *Zingiber officinale*, *Poria cocos*, *Citrus unshiu*, *Panax ginseng*, and *Glycyrrhiza uralensis*. YGT has been used for the treatment of upper gastrointestinal disorders such as FD in Asia.^\[[@R7]\]^ YGT has been known to facilitate emptying of the stomach leading to an improvement in gastric motility and dyspeptic symptoms.^\[[@R8],[@R9]\]^ YGT has also been proven to improve acyl ghrelin release, which is associated with gastric motor activity and food intake.^\[[@R10]\]^ A recent systematic review and meta-analysis suggested that YGT could potentially manage dyspeptic symptoms, although the quality of included studies was poor.^\[[@R7],[@R9]\]^ However, the reviews were focused on gastrointestinal dysfunction or anorexia rather than FD,^\[[@R9]\]^ included only Chinese studies,^\[[@R11]\]^ and did not conduct a comparison between YGT and YGT with western medicine.^\[[@R7]\]^ Results from previous reviews did not produce adequate evidence to support recommendations for FD. The treatment for FD still remains unidentified. This review will aim to systematically synthesize the primary studies that compare the efficacy and safety of YGT for treating FD to that of Western medicine or placebos. This study will also review the physiology and clinical benefits of YGT-western medicine combination therapies.

2. Methods and analysis
=======================

2.1. Inclusion criteria for study selection
-------------------------------------------

### 2.1.1. Types of studies

The protocol for this systematic review will include randomized controlled trials (RCTs) and quasi-RCTs. Animal studies, case reports, and commentaries will be excluded.

### 2.1.2. Types of patients

Patients with FD diagnosed based on the ROME criteria will be included regardless of age, gender, and race in this systematic review. The ROME criteria were first announced in 1992 as a standard for diagnosing FD. In 2016, ROME IV criteria were finalized after several revisions. In the case of studies conducted before 1991 when there were no standard criteria for diagnosing FD, studies using criteria similar to the ROME criteria (e.g., persistent and recurrent dyspepsia without organic lesions) will be selected based on the consensus of 2 reviewers (JP and SK). Dyspepsia from secondary pathologies such as gastro-esophageal reflux diseases and irritable bowel syndrome will be excluded.

### 2.1.3. Types of interventions

Randomized studies of YGT either sole or modified treatment that some herbs are added will be included. Studies comparing YGT with any type of control intervention will also be included. Control groups will receive a placebo YGT, which has the same color and odor as YGT, no treatment waiting group, and conventional western medicine such as prokinetics, antidepressants, and proton pump inhibitor. The intervention in this review will include YGT-western medicine combination therapy compared with western medicine only.

### 2.1.4. Types of outcome measures

The total clinical efficacy rate will be the primary outcome measure. Secondary outcomes will be dyspepsia-related symptom score, Short-Form health survey as a quality of life scale, adverse events, Hamilton Depression Rating Scale, gastric emptying time, recurrence 6 months after treatment, Gastrointestinal Symptom Rating Scale, and acylated ghrelin levels.

2.2. Data sources
-----------------

The following databases will be searched from inception to July 2018: Medline (via PubMed), EMBASE, the Cochrane Central Register of Controlled Trials, and Allied and Complementary Medicine Database. We will also search 5 Korean Medical Databases including KoreaMed, National Digital Science Library, Korean medical Database, Oriental Medicine Advanced Searching Integrated System, and Korean Studies Information Service System. We will also search other Asian databases such as China National Knowledge Infrastructure Database in Chinese and Citation Information by Nii in Japanese. Trial registries such as clinicaltrials.gov and Clinical Research Information Service will also be searched. The search term will consist of the disease term part (e.g., intestine, digestion, stomach, gut, dyspepsia, discomfort, disturbance, pain, and dysfunction) and the intervention term part (e.g., *Yukgunja-tang*, *Liu Jun Zi Tang*, *Rikkunshito*, herbal medicine, medicine, and botanical). The search strategies designed for Medline (via PubMed) are presented in the Table [1](#T1){ref-type="table"}. Modified search strategies will be applied to the other databases. No language restriction will be imposed.

###### 

Search strategy used in PubMed.

![](medi-97-e12555-g001)

2.3. Data collection and analysis
---------------------------------

### 2.3.1. Selection of studies

Two reviewers (JL and SC) will independently review the titles, abstracts, and manuscript of the studies for eligibility for inclusion in the analysis. All reviewers will receive training for the process and purpose of selection. All studies identified by electronic and hand searches will be uploaded to Endnote X7 (Clarivate Analytics). The reasons for excluding studies will be recorded and shown in PRISMA-flow chart (Fig. [1](#F1){ref-type="fig"}). Any disagreement will be resolved based on a consensus and discussion between the 2 reviewers. If necessary, the arbiter (JP) will intervene and resolve the disagreement.

![Flow chart of the search process.](medi-97-e12555-g002){#F1}

### 2.3.2. Data extraction and management

Two review authors (JL and SC) will independently extract the data and fill out the standard data extraction form, which includes study information such as the first author, publication year, written language, research design, interventions, treatment period, outcome measures, main results, and statistics. Any discrepancies will be resolved by a discussion between the 2 reviewers, and if necessary, an arbiter (JP) will intervene to resolve the issue.

### 2.3.3. Assessment of the risk of bias in the included studies

Two reviewers (JL and SC) will evaluate the risk of bias based on Cochrane Collaboration\'s Tool, which includes the following items: random sequence generation (selection bias), allocation concealment (selection bias), blinding of participants and personnel (performance bias), blinding of outcome assessment (detection bias), incomplete outcome data (attrition bias), selective reporting (reporting bias), and other bias. The result of the evaluation will be shown as one of 3 categories: low, unclear, and high. Any disagreement will be solved by discussion between the 2 reviewers, and if necessary, an arbiter (JP) will intervene.

### 2.3.4. Measurement of treatment effect

We will use the mean difference with 95% CIs to assess continuous data, while relative risk with 95% CIs to evaluate dichotomous data.

### 2.3.5. Unit of analysis issue

We will use only 1st-phase data in case of randomized cross-over trials to avoid carry-over effects. When the trials have multiple intervention groups, a pair-wise comparison will be made.

### 2.3.6. Dealing with missing data

We will try to contact the original investigators by email if there are any missing or insufficient data. The statistical analysis will be performed base on intent-to-treat principle. If we cannot obtain missing data, it will be sought from the original source or trial reports.

### 2.3.7. Assessment of heterogeneity

A random effects model will be used for the meta-analysis. We will test for heterogeneity using a χ^2^ test with a significance level of *P* \< .1 and forest plot. We will also use *I*^2^ statistics, with *I*^2^ ≥ 50% indicating substantial heterogeneity. In case of heterogeneity, we will investigate the possible cause using a subgroup analysis or sensitivity analysis.

### 2.3.8. Assessment of publication biases

In case the analysis includes more than 10 studies, a funnel plot will be generated to assess publication bias or small-study effects.

### 2.3.9. Data synthesis

Statistical analyses will be performed by the Review Manager program (V.5.3 Copenhagen: The Nordic Cochrane Centre, The Cochrane Collaboration, 2014). Studies will be synthesized according to the type of intervention and/or control as follows: YGT versus conventional western medicine, YGT versus no treatment, YGT versus placebo control, and YGT combined by conventional western medicine versus only conventional western medicine. The YGT group will be permitted to include YGT with added as described in the "types of intervention" section.

### 2.3.10. Subgroup analysis

A subgroup analysis will be conducted if there are sufficient subgroup studies to investigate the cause of heterogeneity. Subgroup analysis criteria will include the duration of treatment, prescription based on pattern identification according to Traditional Chinese Medicine, physical form of YGT such as granules or decoctions, and the number and species of added herbs. Low quality of studies can be removed to examine robustness of the results.

### 2.3.11. Sensitivity analysis

The consolidated standards of reporting trials extension for herbal interventions will be used to assess the methodological and reporting quality of the studies. A sensitivity analysis will be performed to assess the robustness of the meta-analysis results.

### 2.3.12. Grading the quality of evidence

Grading of Recommendations Assessment and Development and Evaluation will be used to investigate the quality of evidence. The quality of the level of evidence will be presented as one of 4 rankings, which are high, moderate, low, and very low.

3. Discussion
=============

Several previous studies have investigated the effect of YGT on FD. One meta-analysis has shown that YGT and *Xiang Sha* YGT (YGT added to *Amomum villosum* and costus root) may be more effective than prokinetics for treating FD without side effects.^\[[@R7]\]^ Another recent systematic review showed that YGT had ameliorative effects on the adverse reactions induced by Western medicine and could achieve synergistic effects in FD patients.^\[[@R9]\]^ Evidence-based clinical practice guidelines for FD in Japan suggest using herbal medicine as a 2nd-line treatment (evidence level A). YGT was mentioned as an example of a herbal medicine.^\[[@R12]\]^ Based on previous studies, YGT has been considered a promising treatment for FD. The evidence for the efficacy of YGT in the treatment of FD and the underlying mechanism is continuously being updated.

This systematic review will reveal the available evidence for the efficacy of YGT and formulas composed of the addition of several herbs to YGT (such as *Xiang Sha* YGT) for the treatment of FD. We will also assess the efficacy of both YGT and combination therapy of YGT and western medicine and compare it with that of Western medicine alone or placebo. This review will provide an update on the latest RCTs of YGT and will be the first systematic review that focuses on the efficacy of YGT, herbs-added YGT, and YGT-Western medicine combination therapy on FD. We expect that this study will offer detailed information relevant to clinical practice and will be useful for the development of a Korean medicine guideline for FD.

One potential limitation that may influence the conclusions drawn from the study is the issue of pattern identification. In Traditional Chinese Medicine, FD can be divided into different syndromes based on the clinical symptoms and signs. In addition, most FD patients were found to have "spleen-deficiency and qi-stagnation syndromes."^\[[@R13]\]^ Although YGT has been considered a herbal formula for invigorating the spleen and regulating qi,^\[[@R14]\]^ it may not be the best treatment for syndromes of FD other than "spleen-deficiency" and "qi-stagnation" syndromes." Due to insufficient data on pattern identification in FD, we will include all studies that used YGT for the treatment of FD. Another expected limitation of this study will be poor quality reporting and methodology. In addition, most papers will be skewed toward the Chinese language. Nevertheless, this systematic review should further our understanding of herbal medicine for the treatment of FD.

This protocol for a review does not need any ethical approval because there is no primary data collection and only published data will be included. The systematic review will be published in a peer-reviewed journal and disseminated electronically or in print. Updates of the review will be performed and the results will be presented in international conferences.
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